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CONTROL MEASURES

DISEASE

Plant wilt-resistant varieties.
Use balanced fertilizers.
Maintain adequate organic content in

Wilt

Rust

-

-

Use potash fertilizers.
Add humus to the soil.
Drain wet land.

Select disease-free seed.

Anthracnose

Use

resistant varieties.

Rotate crops.

Bacterial blight

Select disease-free seed.

Rotate crops.

Sore-shin

Minor

boll-rots

Fertilize plants liberally.

Cultivate at frequent intervals.

Rotate crops.

Reduce injuries

to bolls.

soil.

Cotton Diseases in Mississippi
and Their Control
By
D. C. NEAL
Plant Pathologist, Mississippi Experiment Station

INTRODUCTION
money crop in Mississippi and
Southern States. In Mississippi every county
in the State grows more or less cotton. The hill and coastal plain
sections produce with few exceptions very largely upland (short)
cotton, whereas the Delta grows almost exclusively staple varieties. With growing of the crop State-wide in area, the matCotton

is

the most important

in fact in all the

from various plant diseases which attack the
crop annually is of considerable economic importance and is beginning to claim the attention of growers more so than in the
past. This increased interest in the cotton disease situation has
been brought about partially by the advent of new varieties of
cotton, some of which are more susceptible to plant diseases
than others; and by the importing of planting seed from other
states, a practice which has, no doubt, introduced specific diseases. The fact, too, that many growers are vitally interested
in economical production and realize that losses from preventable diseases must be reduced to a minimum to insure maximum
profits has increased this interest.
ter of the losses

LOSSES CAUSED BY COTTON DISEASES AND
SEASONAL VARIATIONS
The

losses

from cotton diseases

in Mississippi, as in other

cotton-producing states, naturally vary considerably from year
to year an4 are determined by a number of factors, the more im-

portant ones being perhaps temperature and rainfall. However,
the type of soil, the matter of soil fertility, and the length of
time fields have been planted to cotton are other important factors which enter into the situation and determine the prevalence
The effect of
of diseases and the losses which they entail.
weather conditions upon the prevalence of cotton diseases was
strikingly illustrated in Mississippi in 1923. During that year
the rainfall was considerably above normal and the combined
3

attack of insects and plant diseases, as well as other factors,
cut the production to 604,000 bales. During the three years following, 1924 to 1926 inclusive, the production was 1,099,000,
1,990,537, and 1,887,787 bales respectively. The years 1924 to

1926 were favorable seasons for cotton growing and the losses
from cotton diseases were estimated to be about 5 per cent each
year for the S^te as a whole. On the other hand, during th ^v^t
year of 1923, the damage caused by boll-rots, leaf-blight,
and wilt was conservatively place at 15 per cent of the c
In spite of the general prevalence and importance
various cotton diseases, many growers know little abo.
^.r
nature and seldom distinguish between them. For this reason,
the principal cotton diseases which cause damage in Mississippi
are described and illustrated in this bulletin, and the best known
methods of combating them are given and are based on information collected from various sources and from experiments
conducted at the Mississippi Experiment Stations since 1924.
.

WILT
The principal cotton disease in Mississippi
The loss caused by this disease is difficult

wilt.

is

undoubtedly

to estimate but

Ml

1.
Wilted, mature cotton plant showing irregular branching. Note
stunted infected main stem with lower branch normally developed.

Fig.

4

a conservative estimate is in excess of 50,000 bales annually.
The disease is widely distributed throughout the State and all
soil types are more or less affected. The cotton plant is subject

an early date. When about ten or twelve inches high
and from then on to maturity. In some instances,
the plants are killed shortly after germination thus materially
interfering with the obtaining of proper stands.
to wilt at
it is

susceptible

Symptoms.

The

disease has the characteristic

symptoms

of

and may be readily diagnosed. Cotton wilt
may be suspected when plants wilt and die without any apparent
reason. Such plants are usually stunted early in the season as
compared with healthy plants and the leaves turn yellow at their
margins and between the veins. Frequently, the main stem of
infected plants remains short while one or more lower branches
grow normally (fig. 1). The chief symptom of a plant infected
with wilt is the characteristic internal appearance of affected
stalks. If the stem of a freshly wilted plant is cut across near
the ground and the tissue in the region of the water-conducting
vessels shows brown or blackened areas, there is strong evidence
all

the wilts of

Fig.

its class

Longitudinal sections of cotton stalks and roots showing appear
ance of healthy and diseased tissue. (A) healthy; (B) diseased.

2.

5

of the disease

(fig.

2).

This vascular discoloration

may

extend

up the stalk into the main branches and frequently into the leaf
petioles and pedicels.
Other symptoms of wilt are shorter tap
roots, fewer lateral roots, and the excessive shedding of leaves
producing bare stalks. The disease usually occurs first in irregular spots in the field which increase in size from year to
year.

The cause of cotton wilt is one of the
fungi known as Fusarium vasinfectum Atk. It
Cause.

soil
is

inhabiting

able to live

in the soil for prolonged periods of time; in fact, for several

making rotation as a control measure unsafe and
The fungus gains entrance into the plant through
the root system and later by its growth forms toxic substances
in the plant which finally accumulate in sufficient quantity to
years, thereby

impracticable.

cause the plant to wilt and die. After the plants are killed, the
fungus continues to grow within the tissues eventually rotting
the roots and, later, if conditions are favorable, it forms spores
(reproductive organs) in abundance on the basal portion of the
stems and on the roots. The disease may then be spread from
field to field by animals, cultivating implements, laborei s, wind,
drainage water, or by any other agency w^uch may cf rry soil
particles.
So far as known, the disease is no^ disctminated in
or on the seed. Experiments have been conduc 3d by the writer
for two years in which seed were saved from badly wilt-infected
Delfos 6102 and Rhyne's Cook-Triumph hybrid plants and
.

ji

X^

!

r
1

^k..

1
i

Fig.

Delfos 6102 cotton plants. Grown from seed saved from wilted
plants.
Growing period 6 months. Note healthy appearance.

3.

6

planted in sterile soil in pots in the greenhouse. Yet, after a
period of six months, no disease developed (%.^). Gilbert fi-)
has found the same to be true while Elliott (S^ thinks the fungus

may

be carried inside the seed coat.

Control. The planting of wilt-resistant varieties of cotton
combined with liberal fertilization of the crop with balanced
fertilizers is perhaps the most feasible and economical means of
controlling the disease. Measures that will maintain an adequate organic content of the soil are also important in decreasing
wilt damage. For a number of years experiments have been
conducted jointly by the Departments of Plant Pathology and
Plant Breeding of the Mississippi Experiment Station with many
varieties of both staple and short cottons for the purpose of
obtaining information as to their resistance to wilt, yielding
qualities, etc.
It has been found as a result of these tests that
many varieties of cotton differ materially in respect to their
resistance and susceptibility to this disease.

WILT-RESISTANT VARIETY TESTS
Wilt-resistant variety tests were made at the Central Station
1927 with 18 varieties and selections of staple and short cottons on soil which had been artificially inoculated so as to insure
more complete exposure of the plant roots to the wilt fungus.
The soil in the wilt variety test field was inoculated by using
cultures of the fungus which had grown on steamed rice in 250
Later the cultures were mixed
cr flasks for a period of ten days.
thoroughly with about ten times as much soil by volume and a
definite amount, approximately six pounds, distributed by hand
in a shallow furrow which has been made previously on top of
During the first week in May, the rows were planted
the rows.
to the different varieties and selections with a cotton planter in
in

rows 125 feet long and
included five series.

was determined

3i/^ feet

wide.

On September

in each variety

by

Each variety or

selection

23-25, the per cent of wilt
splitting the stalks for evi-

dence of vascular discoloration. The performance record of the
18 varieties and strains of both staple and short cottons on wiltinfested soil which were included in the tests at the Central
Station during 1927 and many of which were under test the preceding year are given in table

1.

U. S. Dept. Agr.,
(1) Gilbert, W. W., Cotton diseases and their control.
Farmers' Bull. 1187: 1-32, 1923.
Jour. Agr. Res., 23:
(2) Elliott, John A., Cotton wilt, a seed-borne disease.
387-393, 1923.
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TABLE 1—TEST FOR WILT RESISTANCE OF 18 VARIETIES OF
COTTON ON WILT INFESTED SOIL AT CENTRAL
STATION. SEASON 1927

Variety

Wilt

Rank

infected

in

plants

per cent

U.
T)
U.

iPr

P
P

CZ sr.

r

J-f.

/?T
T
CZ
sr. JU.

AtOQ
A 91 QO
4±^o./iZ±.oZ
R
o

p

i&
1j.
CZ Jr. T

8
o

Super Seven
Lightning Express
"n

P

ance

1
11
-i

T

lie oi A

iviiiier

Dixie Triumph
p TLt. ^A
CZ r.
L'ie\ eland o4
Tk/-.l-P/-vci
AO
ueiios £11
oiu^
"n
xJ.

Lone Star 168
Cook, Rhyne
Delfos 245
D. & P. L. 2842.A17.34
Delfos 1341
Trice

1432.8

in

inches

value

/i c
l/lo
o/lo
1 /o
l/o

o
Li

Lint

500.8

1

416.8

1260.0

405.7

1
1

1226.4

463.0

1

2

1197.6

397.0

1

l/o

4
1 o
1<^

1128.0

384.1

1

O /1 c
o/lo

1137.6

o
Q
y

1

1

1

1329.6

I

o
16

cotton

Length

o

Q9
n
t

Seed

Rank

Lint

pounds

7

OK O

W^atson

n
xjt

OO.D
1 Q K
ly.o

resist-

Yield per acre

1

o
A

1

I

K
O

-P

O
7

435.7

1

1255.2

406.1

1

y.o

0
o
O

1238.4

421.7

o4.o

1 A
ID

1036.8

374.8

D

1156.8

394.5

c
lb
15

1017.6

313.4

996.0

338.1

5.7

1

1034.4

366.2

65.8

17
14

904.8

284.1

842.4

283.0

18
13

724.8

233.0

789.6

247.5

K /1
lO/lD
1 /1 C
1/io
1 K /1 C
lo/lo
1
1 /Q -P
1
l/o I
1 l/16f
7/8
1 1/8 f
1 1/8 f
1 1/8 f
1 1/16

oo.b
1

O

r

fl

/»

17
63.8
59.3

51.5
71.3

46.5

1

I

1

1

O
o
Q

1/1/3
l/lo

1
1

1
1

1

11
1

o

13
14

15

16
17
18

Since these experiments have been in progress considerable
has been experienced in finding varieties which yield
moderately well under varying conditions. Sometimes a variety
may be very resistant to wilt, but on the other hand, it may not
be prolific, it may not mature early, or it may not be satisfactory for areas where the boll weevil is a serious factor.
Some of
the varieties included in the 1927 wilt tests are shown in figure
4.
The results indicate that the most promising wilt-resistant
staple cottons are Super Seven, Lightning Express, Watson
and D. & P. L. No. 6. The most promising wilt-resistant short
cottons as indicated from these tests are Rhyne's Cook, Dixie
Triumph, Miller, and Cleveland 54. The column reporting the
rank in money value is based on pounds of lint per acre plus the
value of the seed, and the lint prices for the different varieties
represent an average of five southern market centers based on
the prevailing prices for middling grade of the indicated lengths.
difficulty

8

Fig.

4.

Variety tests for wilt-resistance.
9

Season 1927.
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EFFECT OF FERTILIZERS ON COTTON WILT
The writer has had the subject

of the effect of various fertreatments upon the development of cotton v^ilt under investigation since the fall of 1925.
A detailed report of these
experiments up to and including the year 1926 is now in press

tilizer

and

appear later in the November, 1927, issue of the Annals
Garden and also as a technical bulletin
of the Mississippi Experiment Station. During 1927 these experiments have been continued and somewhat enlarged both at the
Central Station and at the South Mississippi Branch Station at
will

of the Missouri Botanical

.

Poplarville.

FERTILIZER EXPERIMENTS FOR COTTON WILT CONTROL AT
CENTRAL EXPERIMENT STATION, A. & M. COLLEGE. SEASON 1927

The work on the

effect of fertilizers on cotton wilt at the
Central Station in 1927 was a continuation of similar experiments inaugurated in 1926. It consisted of plats of 1/40 of an
acre in size and these were interspaced with checks or unfertilized plats and arranged so that all treatments were replicated
three times.
Both checks and fertilized plats were inoculated
with cultures of the cotton wilt fungus, Fusarium vasinfectum,

TABLE 2—EFFECT OF FERTILIZERS ON COTTON WILT CONTROL
CENTRAL STATION.. SEASON 1927*
Fertilizer

formula

Treatmerio

Wilt infection
per cent

Rate per acre
in lbs.

8-4-8
8-4-4
8-4-0

600
600
600

6.6
8.0

15.0

Check
8-8-4
8-6-4
8-0-4

35.5

600
600
600

5.8

9.0
9.5

Check
6-4-4

4-4-4
^

10-5-5

32.5

600
600
600

9.0
8.1
7.0

Check
8-4-4**lime
8-4-4
8-4-4

*

21.8

600
900
1200

7.0
6.5
6.0

Average 3 plats.
Lime applied at about 4500 pounds per acre
soil.

10

to

Yield per acre

pounds
seed cotton

1100
1072
692
124
1040
1004
648
256
960
920
932
148
848
936
1220

approximately neutralize

i

Fig.

5.

Effect of fertilizer on cotton wilt control.
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much

same manner as described under
The plats were planted with
Lone Star 65 cotton on April 23. They were given the usual cultural treatment throughout the summer and on September 5, 6,
and 7 the yield records were taken and the percentage of plants
infected with wilt determined by cutting the stems of each plant
near the ground line for evidence of vascular discoloration. The

prior to planting in

the

the wilt variety test for resistance.

results are given in table 2.

is

It is noted from the data that the amount of wilt infection
materially reduced in the plats which were fertilized as com-

pared with the checks or unfertilized

In other words, the
from approximately 15 to 23 per cent higher than those which received
some form of fertilizer treatment. The plats which did not receive potash appear to have developed considerably more wilt
than the ones to which potash was added whereas, the minimum^
amount of infection is observed to be in the plats receiving high
amounts of nitrogen and potash. There appears to be very little
difference in the amount of wilt infection in the plats which received varying amounts of phosphorus and in the ones where
the soil was approximately neutralized by the addition of lime
to the fertilizer. Neither did increasing the amount of fertilizer
from 600 to 1200 pounds per acre, using 8-4-4 as the basic formula, show any material difference in the amount of wilt. Some
of the plats were photographed on August 9 when they were ap-

amount

plats.

of wilt in the unfertilized plats ranges

;

proaching maturity and are illustrated in figures 5 to

7.

would appear from these experiments that the matter of
amount of balanced fertilizer is important in reducing wilt damage by giving the plant increased vigor and enabling
it to overcome the attacks of the fungus until it has matured a
It

the proper

large portion of the bolls. Undoubtedly, a

much higher

age of wilt infection could have been obtained

made
None

later or several

weeks after the

if

percent-

counts had been

cotton was

picked.

of the elements in the fertilizer treatments used can be

considered in any sense a specific for cotton wilt control. Howit is believed that where a soil is deficient in either phosphorus, nitrogen, or potash the addition of this plant food will
give the plant increased resistance to the disease. Where a soil
is deficient in potash, this fertilizer should by all means be applied, especially where wilt is scattered throughout the field.
The addition of potassium undoubtedly prevents rust, a nonever,

parasitic disease of cotton

which
12

will be discussed later,

and by

Fig.

6.

Effect of fertilizer on cotton wilt control.
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preventing defoliation from rust

we

also lessen the chances of the

plant succumbing to wilt infection.

FERTILIZER EXPERIMENTS FOR COTTON WILT CONTROL AT THE
SOUTH MISSISSIPPI BRANCH EXPERIMENT STATION,
POPLARVILLE. SEASON 1926 AND 1927.
During the season of 1926, some observations were made at
Branch Experiment Station at Poplarville on some cotton fertilizer plats which had been treated with
varying amounts of phosphorus, nitrogen, and potash for five
consecutive years. The plats in question were planted to Miss.
They were first observed about the middle
Sta. Trice cotton.
of July and it was noticed at that time that there were marked
the South Mississippi

A second
on
2
the
actual
visit was made
September
and
per cent of wilt determined in each plat by cutting the stalks
differences in the

amount

of wilt in the different plats.

to this Station

of the plants for vascular discoloration.

The arrangement

of

these plats, the results obtained, and the different treatments

studied are presented in tables 3 and

4.

TABLE 3—ARRANGEMENT OF FERTILIZER PLATS ON COTTON
WILT INVESTIGATIONS AT SOUTH MISSISSIPPI BRANCH
EXPERIMENT STATION. SEASON 1926
South
Plat 3

Plat 6

Plat 9

400 lbs. acid phos- 400 lbs. acid phos- 150 lbs. ammonphate
phate
ium sulphate
150 lbs. ammon150 lbs. ammon100 lbs. potasium sulphate
ium sulphate
sium sulphate
150 lbs. potas50 lbs. potassium sulphate
sium sulphate

Plat 12

400 lbs. acid phosphate
300 lbs. ammonium sulphate
250 lbs. potassium sulphate

Plat 2

Plat 5

Plat 8

Plat 11

Check

Check

Check

Check

Plat

Plat 4

Plat 7

Plat 10

1

400 lbs. acid phos- 400 lbs. acid phos- 200 lbs. acid phos- 400 lbs. acid phosphate
phate
phate
phate
150 lbs. ammon- 150 lbs. ammon150 lbs. ammon100 lbs. potasium sulphate
ium sulphate
ium sulphate
sium sulphate
100 lbs. potas200 lbs. potassium sulphate
sium sulphate

North
14

Fig.

7.

Effect of fertilizer on cotton wilt control.

\
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TABLE 4— PERCENTAGE OF COTTON WILT IN FERTILIZER TREATMENTS AT SOUTH MISSISSIPPI BRANCH EXPERIMENT
STATION. SEASON 1926*

3

4
5
'

7

8
9

10
11
12
*

226
138
102

493
622
691
773
810
762
660
612
665
613
512
590

1

2

6

w iii-ea

plants

i otai

Jrlat JNO.

Per cent wilted
45.84
22.19
14.76

8

1.04

18

2.22

7

.92

8

1.21

17

2.78

1

0
1

0

.15
0.0
.19

0.0

Infection determined by cutting stems for vascular discoloration.

The data presented

in table 4

appeared significant since Mr.

E. B. Ferris*, Assistant Director in charge of the Station, had

same manner for a period of five
noted that plat 1, which was fertilized
with 400 pounds of acid phosphate and 150 pounds of ammonium
sulphate, developed 45.84 per cent wilt whereas plat 3, which
received the same amount of acid phosphate and nitrogen plus
50 pounds of potassium sulphate, developed 14.75 per cent wilt.
fertilized these plats in the

consecutive years.

A

marked

It is

amount of the disease is observed,
which received larger amounts of the potassium

falling off in the

too, in the plats

Because of the very favorable effects of potash treatment in seemingly reducing wilt infection in soil which was
naturally infested with the cotton wilt fungus, it was deemed
advisable to give this problem further study during the season
of 1927. Accordingly, fifty-two 1/12 acre plats at the South

sulphate.

Mississippi Branch Experiment Station were divided into four

two of which were inoculated with the cotton wilt fungus,
Fusarium vasinfectum. Virulent cultures of the fungus which
had been grown on steamed rice for a definite interval were
mixed with sand prior to planting, and later 7 pounds of this
inoculum added to each row in the inoculated series. The reseries,

* The writer has had the hearty cooperation of Mr. E. B. Ferris during the
progress of these eperiments at the South Mississippi Branch Experiment

Station.
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maining 26 plats were planted in the same way in two series
but were not inoculated. Lone Star 65 cotton was used in these
tests and the plantings made on April 11. The fertilizer treatments used were as follows: An 8-6-0 fertilizer was used as a
check and placed over the above mentioned plats so as to occupy
those which had been without potash at least since 1918. The
other plats received fertilizer of the same composition of phosphorus and nitrogen, but in addition they had potash supplied
from various sources, varying from 4 to 12 per cent. The sources
used were kainit, double manure salt, sulphate, and muriate of
potash. When the potash varied from an 8-6-8 formula the
chloride was always used. Because of the necessity of allotting
as check (8-6-0) plats which had not received any potassium
since 1918, the replications in both the uninoculated and inoculated series were not the same in number but were interspersed
between checks as uniformly as was possible.
fertilizer treatments were observed on August 22 and
them were photographed and are shown in figure 8. On
October 21, after the cotton was harvested, the percentage of
wilt infection was determined in each plat of the inoculated

These

some

series
tion.

of

by splitting the stalks for evidence of vascular discolora-

The

yield per acre of seed cotton, the average increase ob-

tained over the check plats in both the uninoculated and the in-

oculated series, and the per cent wilt are given in table 5. The
per cent of wilt was determined only in the inoculated series
although scattering infection developed in the plats which were

not inoculated with the fungus.
^v^Tir-gfu^jniig^^fehe-^^

it is

noted that the check

8^-0 treatments (P-N-K)/13eveloped almost as much wilt
as those which did not receive any fertilizer. The plats receiving potash from the sources indicated and varying in amounts
from 4 to 12 per cent developed considerably less of the diseasa
On the other hand, the data show that increasing the potash to
a maximum of 12 per cent in the form of KCl did not decrease
wilt infection any more than those having formulas with lesser
amounts of this salt. The yields, however, are noticeably increased whenever the potash salts were added, regardless of the
source of this salt or the percentage which was used in the
formulas. The 8-6-8 kainit and the 8-6-4 KCl are outstanding
plats both as to minimum wilt infection and maximum yields.
Moreover, these results indicate that areas on which these tests
were conducted are highly responsive to applications of fertilplats,

18
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izer containing potassium when used for cotton growing. Furthermore, such reactions as expressed in gain in yields would
suggest that potash deficiencies undoubtedly exist in these soils
and perhaps other similar soils in the coastal plain area of the
State when used for cotton production. Again, as stated previously in this paper, it is essential that plant food deficiencies be
corrected for the proper control of certain cotton diseases. Particularly is this true regarding potash for the control of rust. In
overcoming rust development and subsequent defoliation of the
plants, the writer is also strongly of the opinion that we increase
their resistance to attacks by other diseases, especially wilt and
Alternaria leaf-blight.

Therefore, in order to obtain

maximum

cotton production

and adequate control of such diseases of the crop as rust, wilt,
and leaf -blight, it would appear that many areas in the southern
coastal plain section of the State, and doubtless elsewhere, should
be liberally fertilized each season. Especially is this true of
fields which are being cropped to cotton year after year. Where
the above conditions exist, profitable returns should accrue from
the use of fertilizers having 8-6-4 or 8-6-8 (P-N-K) formulas
when applied at a rate varying from 600 to 800 pounds per acre.

RUST
A di.spnp p
or ^Vp]ln

Rust

is

w

H

omo tim pn

"pnt nPi h hu nge r", ''.b lafk rrtffH',
often seen on land of low fertility.
throughout the State and in the aggregate the
pn ll o d

leaf-J;>Iight''^;is

common

losses are considerable.

In 1924 and 1925 this trouble was esand while usually confined to
observed at this time in a destructive

pecially prevalent in Mississippi;

the poorer

soils, it

was

NoxuLowndes, Clay, and Monroe Counties. In many instances
the cotton plants in fields were defoliated by the first week in
August. The disease is very likely to appear on wet, poorly
drained soils. Unfavorable weather conditions also favor the
development of rust.

form

in the buck-shot prairie, lime-land soil of Oktibbeha,

bee,

Symptoms. Cotton fields affected by rust do not usually produce normal growth. The disease first becomes noticeable about
the middle of August in this State, the leaves assuming a yellow
mottled appearance between the veins. They later take on a
reddish-brown color, curl up and drop off, leaving the stalk bare.
Such plants do not set a top crop as a rule and, therefore, the
yield is seriously reduced. The lint is often badly damaged being
20

much

shorter and inferior in quality.

poorly drained
dial

fields or in

measures are applied

same places

Rust often develops

in

irregular low spots and unless remeit

may

occur year after year in the

9).

(fig.

due to unfavorable soil and weather congrowth and development of the cotton
plant. It is not due to any disease-producing organism or to
injury by insects, although the leaves of plants affected by rust
become weakened and later are usually attacked by various fungi

Cause.

Rust

is

ditions for the proper

m
iff

Fig.

A

9.

portion of a cotton field affected with rust.

Note marked defoliation of
(After

W. W.

which ultimately destroy them.
rust are lack of

humus

plants.

Gilbert)

The most common causes for

or vegetable matter in the

soil,

lack of

potash, and lack of drainage. Serious outbreaks of rust usually
occur in fields having the above deficiencies after prolonged

periods of drouth have been broken by heavy rainfall.

Control.

Cotton

fields

which show general and severe rust-

ing are usually in need of rotation with other crops in order to
build up the humus supply which has been exhausted by continually cropping to cotton.

The plowing under

of green

manure

crops such as rye, cowpeas, velvet beans, or soybeans or the
addition of a liberal application of barnyard manure will do
much to improve soil conditions and to prevent rust. Kainit
used at the rate of 200 pounds per acre or 100 pounds per acre
of muriate of potash or other potash-containing fertilizers will
help reduce rust damage. Some experiments were conducted
for cotton rust control at the Central Experiment Station in
1925. Kainit was applied to 1/20 acre plats at the rate of 200
21

Testing potash for cotton rust control at Mississippi Experiment
Season 1925. (A) Photographed in July. (B) Photographed
in September. (C) Comparison of yields from above plats.

Fig. 10.

Station.
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pounds per acre. These plats are illustrated in figure 10, and
were photographed when the plants were showing defoliation
by rust and also at maturity. The plats which received the
kainit produced 500 pounds more seed cotton per acre and were
not affected by the disease to any great extent.

ANTHRACNOSE
Anthracnose or pink

boll-rot is

one of the most widely

known

may be, perhaps, even more widespread than
common throughout Mississippi and is frequently

cotton diseases and
wilt.

It

is

troublesome and destructive in the Delta region or in any section
of the State where cotton grows rank or where excessive moisture prevails at frequent intervals. On some farms, only a fractional per cent of the crop is lost from this disease while, on
others, the loss is from 40 to 80 per cent. This disease is estimated to cause a loss of approximately 3 per cent in Mississippi.

Symptoms. Anthracnose or pink
a disease of the

boll,

may

boll-rot,

although primarily

also injure the stem, leaves, bracts,

and cotyledons. The disease may also frequently be observed on
When diseased seed is planted the fungus
begins to grow as the seedling germinates and may be seen as
a leaf -spot on the young plant. In some cases, the stems of the
young plants msiy be attacked and the plants killed shortly after
the young seedlings.

germination but this occurs usually only during moist seasons.
On plants which are approaching maturity, the disease is frequently observed on the leaves and on the bracts at the base of

Cotton anthracnose on bolls: (A) Early stage, small spot with
water-soaked appearance and pinkish center; (B), (C), and
(D) bolls showing advanced stages of anthracnose.

Fig. 11.
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Angular leaf-spot of cotton. Note angular, water-soaked,
coalesced spots between the veins.
(Photographed by J. M. Beal).

Fig. 12.
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the bolls in the form of gray to brown, water-soaked spots.
On
the bolls, the disease first appears as small, round, water-soaked
spots which later enlarge, become circular, reddish-brown at the
margins, and sunken. Finally a large portion of the boll is in-

volved and the spots develop characteristic pink centers (fig.
11) The pink centers of the spot are where the spores are borne.
Climatic conditions are responsible for the abundance of the
.

spores. If conditions have been favorable, large quantities of
spores are produced and the pink color is very apparent; other-

and the diseased areas have a grayish cast.
bolls is usually stained pink or in some
cases may be entirely rotted and worthless.

wise, they are scarce

The

lint

from such

Cause. Cotton anthracnose is caused by a fungus known as
Glomerella gossypii (South) Edg., which may live over winter
on diseased stalks in the field and infect the following crop, but
is spread more commonly by infected seed.
In diseased bolls
many seed are killed by the anthracnose fungus. However, some
may be attacked without being killed and may carry the fungus
over in the seed coat until the following spring.

Control. It has been found that losses from anthracnose
can be greatly reduced by planting disease-free seed on clean
land. Planting seed should, therefore, be obtained from fields
which have a minimum of the disease and used on land that is
rotated regularly. Rotation is most important not only for anthracnose control but for other diseases as well. The planting
of two year old seed is also recommended for control of this
disease since, in this climate, the fungus dies in the seed before
the second year. Another method of controlling anthracnose is
to plant varieties which are least affected by the disease. Half
and Half, the majority of the Cook cottons, and Lone Star
strains are rather susceptible to this disease and should
be avoided in areas where the disease is usually serious. No
varieties have been found to be immune but this is a problem
which the writer and the Station Plant Breeder are investigating
at the present time.

BACTERIAL BLIGHT (ANGULAR
The only

Leaf-Spot)

which is, at present, of
The disease is also called
and black-arm, depending

bacterial disease of cotton

any significance

is

bacterial blight.

bacterial boll-rot, angular leaf-spot,

on the part of the plant attacked. It is only when the disease
attacks the bolls, thereby producing boll-rot occasionally in de25

structive form, that

it

is

considered of

much economic impor-

Bacterial blight undoubtedly occurs almost every season
in varying amounts in almost every cotton field throughout the

tance.
State.

The

Symptoms.

most

general and conspicuous evidence

of the disease is on the under surface of the leaves

green

-

colored,

from Ys

water

-

soaked spots of varying

sizes,

where
usually

to l^

inch in diameter, occur.
Later, these spots
penetrate to the upper side of the leaves forming elongated,
irregular coalesced areas near the veins (fig. 12). Finally, they
become dry, dark reddish-brown to black and have a rusty-red
border. As the disease progresses, the spots increase in size and
run together causing the leaf to turn yellow, curl up, and fall
off. The first signs of this trouble on the boll are small, watersoaked, roundish spots which gradually enlarge, turn black, and
then shrink as they are killed (fig. 13). Frequently, several locks

Fig. 13.

Note round, water-soaked spots on the
(Photographed by H. H. Wedgworth).

Bacterial boll-rot.

bolls.

or the entire boll may be so injured that they fail to open, or if
they do open the lint is discolored and is of a low grade. Blackarm is the name commonly applied to the disease when it attacks
the stems of cotton plants; so-called, because the outer bark of
the branches is killed and then turns black. This phase of the
disease is seldom encountered in Mississippi, and in fact, the
"black-arm" phase is usually confined to Egyptian and Sea
Island cottons, particularly susceptible varieties which are but
rarely

grown

Cause.

in this State.

Bacterial blight

is

26

caused by an organism known

malvacearum Smith, which enters the leaves, stems,
and bolls through the breathing pores and kills the adjoining
Later it forms spots on the leaves, dead areas on the
cells.
branches, and a decay of the bolls as previously indicated.
Control. For several years, this disease has been observed

as Bacterium

to cause varying degrees of defoliation of cotton plants in this

State and injuries to the bolls as described above. The extent
of the damage caused by such infection is difficult to estimate.
However, during periods of wet weather, it may cause rather
severe defoliation of the plant, especially while they are young;

but with the return of more favorable growing conditions, the
plants put on new leaves, and the disease becomes decidedly
less noticeable. Because of the probable small damage which
this disease causes in Mississippi, no remedial measures have
been worked out in this State for its control. However, the best
known method of controlling it involves the use of disease-free
seed combined with crop rotation. Since the disease may live
over winter on the seed to a considerable extent, it is important
that seed be saved from areas or fields which have a minimum
of the disease. The treatment of the seed with sulphuric acid
may be used to advantage to free them from disease germs,
but seed treatment is not advised as a general farm practice.

SORE-SHIN (Damping-Off)
Sore-shin or damping-off of cotton occurs quite widely
throughout the State wherever cotton is grown. The disease is
chiefly a disease of the small cotton seedlings, causing them to
It does not very often
rot near the surface of the ground.
cause serious loss, although many young plants are killed during
cold, wet, unfavorable springs.

The young plants first show signs of weakness
stem in the form of reddish-brown, sunken cankers near
the surface of the ground (fig. 14). In severe cases, these encircle the stem or penetrate so deeply that the plants fall over and
die. Frequently, on the return of warm favorable weather many
plants, unless they are seriously injured so as to interfere with
the normal functions, will recover and outgrow the injury.

Symptoms.

in the

Cause and Control.

Sore-shin

is

caused by a fungus

known

as Rhizoctonia which seems to be present everywhere in the soil
but which attacks the cotton plant only under conditions par-

fungus and unfavorable to the plant.
very satisfactory control methods are known. The best

ticularly favorable to the

No
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Fig. 14.

Sore-shin or damping-olF of cotton (after F. D. Heald).

is to fertilize the plants liberally so as to give them a
vigorous start and cultivate at frequent intervals in order to aid
in drying out the soil near the plants as quickly as possible after

practice

wet periods.

MINOR COTTON DISEASES
Alternaria Leaf-Spot. Leaf -spot is caused by a fungus
known as Alternaria sp. which produces an abundance of rustybrown spots of irregular shape. Later as they enlarge they form
concentric rings (fig. 15), and are usually quite prevalent in this
State on the leaves about the middle of August.

This leaf -spot

many cases to be associated with rust injury and in
some instances has been observed to cause rather severe defoliation. No control measures are known and usually they are

appears in

not necessary.
28

Fig. 15.

Alternaria leaf-spot of cotton. (A) Early stage showing
(B) Later stage of infection.

concentric rings in spots.
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DiPLODiA Boll-Rot.

This disease

is

common

in Mississippi

and undoubtedly causes appreciable damage during favorable
years. The disease usually attacks the boll from the stem end
and, according to Edgerton (3), it gains entrance into the tissues
only through wounds such as weevil punctures, etc. After it
has once gained entrance

When

the boll

is

it

very quickly destroys the whole

boll.

entirely rotted, tiny blisters begin to appear on

the surface, and from these black, sooty masses of spores are released and cover the whole surface of the boll. These may be
scattered to other bolls which are punctured, or otherwise injured, and new infections result. The cause of the disease is a

fungus, Diplodia gossypina Edg., which lives over in the field
on diseased plants and which is also undoubtedly carried on seed.
Rotation of crops and destruction of cotton stalks have been suggested as a means of control.

FusARiUM Boll-Rots. Other common boll-rots of cotton
frequently encountered in the State are those attributed to
species of Fusarium fungi. One that is perhaps the more prevalent produces a brilliant pink rot of both the boll and the lint.
The spores may also be seen as bright pink masses on the surface of the rotting bolls. This rot is not known, however, to
attack uninjured bolls but those in all stages of maturity are
quickly destroyed after the fungus once gains entrance.
Another

apparently caused by a different species of
one that commonly follows any injury or insect
wound or lesions produced by angular leaf-spot. It causes a slow
decay of the boll and lint, and the spores appear on the surface
of the boll in irregular pale pink or nearly while patches. The
lint is stained by the fungus, and later may be completely rotted.
No remedial measures are known at present for these boll-rots
other than such practices that will reduce injuries to the bolls
by such agencies as angular leaf -spot, anthracnose, and insects.
boll-rot,

this fungus, is

(3)

Edgerton, C. W., The rots of the cotton
137: 1-113, pis. 1-13.

1912.
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boll.

La. Agr. Exp. Sta., Bull.

